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622 AFTER-IMAGES.
If the original impression be central, the after-image (it is the
negative after-image that is in question throughout this paper) does
not set in at once—it undergoes a gradual development and then a
gradual fading out. But in the case of the excentric image this pre-
liminary pause and gradual development could not be noticed—the
image appears at once, and with full saturation; at this time, there-
fore, the excentric image is both brighter and more saturated than the
central one, but on the other hand it fades out much sooner. It is
known that the after-image goes through periods of brightening and
darkening, and even of vanishing and returning; this feature also is
more marked in the periphery.1 Walther confirms the observation of
Hering that several images can be started up one after another, and
can then be seen to run their different courses at the same time. This
completely eliminates, of course, all the effects of a mistaken judgment.
This investigation adds another confirmation to the theory regarding
the disjunction of function of the rods and cones: it has already been
said that there is a colorless constituent of the total sensation which
runs a different course from that which furnishes the color; but if the
image of the spot is strictly limited to the rodless region of the retina
(20 in diameter—an area of 2 mm. across at a distance of 25-30 cm.
from the eye), as may be done by the method of holding the object,
centrally fixated, within a ring of other spots, this difference completely
disappears (z. e., the dissociated gray constituent of the image no longer
exists). It will be seen that this investigation furnishes a very interest-
ing addition to our knowledge of the after-image.
C. LADD FRANKLIN.
Die Erschienungen bei kurzer Reizung des Sehorgans. By HER-
BERT MUNK. Zeitsch. f. Psych, u. Phys. d. Sinnesorgane,
XXIII., 60-100.
The article is a study of after-images, especially emphasizing the
important and hitherto quite neglected influence of the background.
The separation of the sensation from its after-image by the so-called
latent period, as well as the break between the phases of the positive
after-image, is found to become less marked as the contrast between
the stimulus and its ground decreases until they entirely disappear;
and the after-image appears as a unitary process, continuous with the
sensation. Not only the breaks in the process, but the modifications of
the positive after-image as it gradually disappears are shown to be the
effect of the contrast between the main stimulus and its ground, which
1
 But see results of Munk, to be noticed later on this point.
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becomes more pronounced during the development of the after-image
than at its beginning.
The theoretical discussion is a cautious attempt to explain the de-
velopment of the contrast in the after-image through the diffusion of
light, on the schema of G. E. Miiller's general theory.
The author's experiments with colored stimuli, while making no
pretensions to exhaustiveness, are entirely congruent with the forego-
ing. The complementary phase of the positive after-image is found to
disappear entirely when the colored stimulus has for its ground a
neutral gray of like brilliancy.
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Pfliiger's Archives der Physiologie, Vol. LXXIX., Nos. 5 and 6,
January 31, 1900, pp. 211--502.
This elaborate and interesting research on the bodily organs corre-
late with the sense of space and the faculty of orientation is rich both
as a report of experiments and as a summary of the opinions of others
who have investigated these rather important subjects. The article is
divided into seven divisions with the following titles: (1) introduc-
tion; (2) observations and research on Japanese dancing-mice ; (3)
rotation experiments on children, apes and tortoises; (4) separate ob-
servations and research on the orientation of carrier pigeons; (5)
geotropism, heretofore the ' static sense'; (6) conclusions as to the
sense of space, and the normal stimulus of the labyrinth of the ear;
and (7) historical account of the sixth sense.
The experiments of Professor von Cyon were made on a peculiar
variety of mice, on lampreys, children, apes, tortoises, and on carrier
pigeons, but chiefly on the mice. The interest of these animals lies in
the fact that they have practically only one, namely the ' uppermost'
of the three semicircular canals which most of the higher animals
possess [see a description by B. Rawitz in Archiv fiir Physiologie,
1899, Nos. 3 and 4, pp. 236-243]. When they walk their direc-
tion is oblique, and when they run it is always in a circle. By ' laby-
rinth,' the author means the semicircular canals with their ampullae
and the sacculus, and does not include the cochlea, etc., as is often in-
cluded in the labyrinth by anatomists. The otocysts of molluscs, crus-
taceans and other low forms are considered the homologues of these
